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mmm 

MfHAU 7«±lC##X^Jg£ 1X10 19 /cm 3 ~ lxi 0 22 /cm 3 <£>a,KT*-^ 
tafH^^K^^Jl± icy? U Tjg ^^filt'SXSi:, 

frfSHAU TJS_hlC#^*^^$: 1X1 0 19 /cm 3 ~ l x 1 0 22 / cm 3 (DmmX^Aj 

^ 2 (DDumrnm iz ^ y mibm^^c^ z mm^mfrmiz&mz tsiit, 

[ff*«3] 

mm&w¥mfomzffi^tzfem?zMMKm*muLT, mi <Dtammm 
iz^vu&^mfoWkZM&i'tzjint. 
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BtfgBAU TM±lZ3ti-tfXrtmZ: 1 X 1 0 19 /cm 3 ~ 1 X 1 0 22 /cm 3 ©^T*-^ 

td^mfom & ^/&t s x@ ^ , 

m^lS® CS/Un>fe Xffc# * -5 #B &Mt5ISi:, 

frffBAy TM±tC#^X7C3R& 1 X 1 0 19 /cm 3 ~ 1 X 1 0 22 /cm 3 C0iaKl?^ 

fc*K:tJria«*7»S:l9aB^#fl:J«K:^»a-er«XSi:, 
ttiB4M»ttK&B&:S-r<&Xg*:, 

m mmmm^ fc >> y =r > % x^ £ r & & ^ f & xg t , 

«fflB*ft«^##K -fcK: ^ y r « £ £ xg i: , 

t&SH*a«^^JIg-b»C#3JfX7C3R& 1 X 1 0 19 /cm 3 ~ 1 X 1 0 22 /cm 3 ©«|£ 

IJfSaisaK^^Ktc i^— tf 3t SMftf-T sxsi: &^-r^> r 4: * 
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mmmm± tc m aft & &m+ & mm jtm * ma 1- & is n , 
mm#Mtn*mftm±ic%iifX7bmz: 1 x 1 o 19 /cm 3 ~i x 1 o 22 /cm 3 <Dmm 

□ 

l»^l^Mlt^6©v^i s tl*^{cJ3V^T, ffffH A U TJ1 {Milt £ltfr#H 

[t#aio] 

ff^aiBSff^^SCO^Ttl^-lC^V^T, SrjfHAU rjSi±MJE 1 ~ 1 Onm 
[»#3t 1 1 3 

Ar, Kr. X e ^&38«nfc— tttMit'SS 3 £ 
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m&mi 2] 

[§M13] 

& ffl V > Tff fctl £ d i: &49ft £ * -5 ^*«««©^»*as. 
[»#3C 1 4 ] 

»#^i73rMlt^6(Z)vx-r*i^-tcfev^T, ttfffiH2©in^aii, /Nn^f 
y^yzf, * F^yrf. *m J yr- f ^y-J. x-tfyr-v^y 

<z>$gf*&c «fc y fffctis r £ SMiits^ftltcD^m 

[ff#3U 5] 

o, Ru, Rh, Pd, Os, I r , Pt, Cu, A u ^P>3gti*lfc^S* fctt 
[0001] . 

LT^tg-rs^M&Ji-ro 

[0 0 0 2] 
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M#£fr^c^j&£*iT£Tv^ 0 TFTtf)*S'[£JS£ UTWfMRjWSv^tu 

%t=. 0 -ett, *©a«tt— ft®3?f9xai*_ttcw3ii»s:^'r<BW*TFT^ 

[0 0 0 3] 
[0 0 0 4] 

(C, ^©©^^tJt^bT^-vUT^^ttA^A-XJCfffcni*, TFT® 
[0 0 0 5] 

£*UC*fU - 1 8 3 5 4 0^&mX*ffiiTiZtlZ>&ffilZ. — vTJbiZ 

£«#>£r £*)*Sffi£te-DT^Z> 0 BMftmwfo&iiMt LX it F e , Ni, C 
o, Ru, Rh, Pd, Os, I r , Pt, Cu, A u e> 311**1 tt 

[0 0 0 6] 



5 



ttJSE# 2 001-3101583 



#2001—022062 



mm-t&mz* ¥m<bm<?>mtpmwzmmmz\z, mm&m7*m&&&L. tf 

[0 0 0 7] 

»lt4 5 o~7 o ox:<DmMm*ftoz.k:T\ m^m&mmfrbffiMifcaM 

tt, #fFfg3 0 3 2 8 0 1 #KH»a*3tiT^S. 
[0 0 0 8] 

[0 0 0 9] 

xio 2 % 3 «± % iftKttixioVT'fe'j, K-tr y>f\zm^z>wm 

[0 0 10] 
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[0011] 

[0 0 12] 
[flll&^t--5fe4?)©#a] 

tsx ^^> *K**«^#*|Rt|Sftft&ffi3t^S*«7C*«:*aiiLT, mi 
UTJi$:^1-SX^h, «tfIHAUTS±{C#^^$:i x 1 0 19 /cm 3 ~ i x 

[0013] 

-ytzmm-tzjimt, m^%§£kW¥m>fom±izAv Trnzmm? sunt, m 

IBAU rm±\Z^iS7s^m^l 1X10 19 /cm 3 ~ l X l 0 22 /cm 3 (Dmlg.T*■$^fd¥ 

mmgk Zf&m* z> lit, ft 2 ©Mfctgi tc * y i&fBM^ii & tfrlB^aMWRtc 

[0014] 
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rm^mm-r^jint. mm^vrm±iz^is^^m^i x 1 o 19 /cm 3 ~i x 1 
o 22 /cm 3 (Dmm-?^/utd¥m{bm zmm? §ii m 2 <Dtummmiz * y mih 

[0 0 15] 

sunt. tftu#&K¥m{*m^&&itzmmir&Mm™&*&m'*&j:m£.. 
5tmit ixio 19 /cm 3 ~ i x i o 22 /cm 3 <Dmmx^Ajtd^mi^m^mm-t^j:m 

£ ^*CBtffBM^7C^$:trfiH^#«{c^Kf$i±^x®i:. f5aa^{*JR&fiSJ* 
tSXgi:, t&3Bj|gail4 £ #ftJStci/-if^S:BgJ»'rsxSi:, 

[0 0 16] 

*»*®±Ki|gftfl;€:ili3t , r*«aSE7C*S:»iD'r6XSi:, 

la i mmmm iz */ u n y & ^ ^ & &ak¥*#ik zmm-tzjimt. mm 
ftmz ixio 19 /cm 3 ~ i x i o 22 /cm z <Dmm^^Ajt£^m^m^m^ §x@ 

[0 0 17] 

m mmmmm ic */ u =r > & xj&# £ -r « &M¥*ttiK wtsxii:, str ts 

0 19 /cm 3 ~l x 1 0 22 /cm 3 (Z)^iST^^^^#^$:^t-5X@ 
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zmm-t zjimn *m-?z> z. t ^mt-r^^m^mm^m^mx$> 

[0 0 18] 
[0 0 19] 
[0 0 2 0] 

*xm&m zmtt ^mtumm^m^m^mm zm<t lxm 

[0 0 2 1] 
[0 0 2 2] 

±m¥mfa'mm<Dftmjjmzi3^x, mm^^^jimitHe, Ne, a 

[0 0 2 3] 

±M¥m®.mm<z>ftmj>miz&^x, mmm i ©M^ait /\n^> 

[0 0 2 4] 
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[0 0 2 5] 

> iu±thy?A7>^ ^&ykm^y?frbm&ti&-m&f~izmmmfr<D<D 

[0 0 2 6] 
[0 0 2 7] 

_hfH^^«©^^^{C33VNTtrffBM^7t:mttFe. Ni, Co, 
Ru, Rh, Pd, Os, I r , Pt, Cu, A u «bSltf*l£-;|S2; tcteWm 

m x& z> z. t. m m t l x v \ s „ 

[0 0 2 8] 
[^B^©H^©^] 
(HMffi l ) 

[0 0 2 9] 

eii (a) tcjsvxT, mfci o oiz?(Dtfmz.<®&.<Dmmz&^tf. m-%.v< 

v^r^T^S,, ««l o 0tf>^t®icji, T«liioi^btii$i5il 
&10~2 0 0nm£>^£T-^-t£ o ^jg^T^^^^Mtt, ^XyCV 
D&T'fE§g£*l£M:^ftS/'U nyWkX&V, SiH 4 , NH 3> N 2 Ofr£#$g 
^tl^mi^fb^t^U nyWk* 5 0nm©J?${C^L, S i H 4 £N 2 O^Mt 
§g3*l33f§2^ft^ft>>y 1 0 OnnKDjJSfC^Lfc^CDSriaM^^o 
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[0 0 3 0] 

Tiftffi»Kl 0 l<D±Km&1r&&&'tt.¥m<*mi 0 2 it. 

"T 5 fettle tt, *fiJtJ/';n>IIXH:*l«^J3> 

7^S"ei0~10 0n B ©j?SiCMtSo S«*»gaS:#«fe«){Ctt, 

¥##jgu o 2iz&ittizmm. mmte£<z>jfmmmm*5x i o 18 /cm 3 j^Tfc 
^ & y , * r^m^trnzts^x^mm^^n^^^mm^mm^^^mm 

[0 0 3 l ] 

MTtJUSftftr-rs (01 (b) ) „ ¥m{*m<DM&it&fc&+&Mmft%<i>ib* 

skMfbM ilLX lt$k (Fe) , —y>r)\, (Ni) , (Co) , Jlr—V 

A (Ru) , n^^A (Rh) , A^V^A (Pd) % tX^A (Os) , >f 
•J^A (I r) , B± (P t ) , m (C u) , ± (Au) fcifCfcy, 

V\ MMi&^CT? 1 ~ 1 0 0ppm<©- y T JV&StiWM—v >r fri&feWi* 
T'ifltMlMf 1 0 3 &7gM&*r& 0 3©^, S»»«<Z)W^*&J:< > r 

LT&< 0 S/U =i>J&if^##|fi;©^®tt*3fe«R*tt«;<7)T», 3 (3D «fc 3 [CiftI 
[0 0 3 2] 

torn, mm&mmi o 3tez.<D£$&j3mizm%.zti-r. ^^^^ 
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M^mfomi o 2 zMm-tzm, w^rmmmmi o i ±\z^m,\^x^x^^. 

[0 0 3 3] 

MSfi^ii o 2 £««7ciit-£^tf i o 3i:&iiiM^ifei 

&#VfclSI8IS&T — (Rapid Thermal Annealing) & (J^T, RTA&ilfE 
[0 0 3 4] 

rt Aisg-eff ^^jctt, MMiffi&^yfytMZ i~6o#, ftt<ii30 

~6 0#M§-t, 1~1 OEU #*L<tt2~6EnNMJjg?\ =yy?% 

mamyt&miz&M&ib&t'tzj)^ ¥m<*mwmffimvn±6 oo~iooot 

, L<»6 5 0~7 5 0°cmmc&T*tiamt*tlZ> <k^lC"fS. £<B,fc5fci5 

, 01 (c) tzm-tMn^mitmi 04 &#*ri:#T?£*#, £©i:3fc*L 

ai^Jga-ffc T? £ £ © tt«HR7C 3R"&^ J» & # W- S r i: tC J: *J tt £ «> T jfc&T? # S =fe 
[0 0 3 5] 

13, 5 o ottti^SMMS^ftv^, #Mt¥#ttl)ti 0 ztf&m-? 
ZyfrmZMftZHTiSK. fit, «SSbF&Mv*Tg3R#H&#JCT 5 5 o~6 
0 0°C, fil<«5 8 0°C7?4 I^W^ill^aSrffV^SJC^^JSl 02?; 

•gftfba-ers. ^e>bx, 01 (c) jc^-risftft^^ai 0 4 &^«-r« 0 

[0 0 3 6] 

zbKm&it* mo^ftmizistf z>mMti&ft<Dm&) ^^wic^ 

3 4xS*HB&»4!M-Sfc#>Jcfci:, mi (d) T-^-r * -5 JCJKfJIK^ftlll 1 04 
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W>\s-*?%*%¥?k^T 10 0—4 0 OmJ/cmV^ftU 9 0 — 9 5 %CD^--A 
[0 0 3 7] 

roDiiejicbT^^ti^M^tM^^mi o 5ic&. ci^-ett-y 

^^Mil-t*X«> 1 X 1 0 19 /cm 3 £i|g*£*§MT^#LTV^ o -©J: 

o te^nr* * t f t & & c a^a^ttit^ £ 7£J&-t £ ^ £ ^ oTIg 7? & Z> 

[0 0 3 8] 

£f\ 02 (a) lC^"rj:-5tCj^a^^lS;i 0 5©^ffitC*V^»l 0 6S: 
f^fS. #fJB*|I!»tCi3^T, tSIjR^H 0 5_hK:ttWfci»Vxjgl 0 61* 

3*lfcV*J:3lC«WfcJf T*, A U 71 1 0 6 £^oZL£iZ-tZ> a 
[0 0 3 9] 

AUTjf 1 0 6<Z>J?3ttl~l OiuEgSfcU ffi-glC li* !/ ^tK"^^ -5 d 

*m. MMmteZT* l~5n milfflltf^llt^'J TJSil 

WC#lfrT*£T, ^y*U h©Bfc*XtIt$tc«:, i7f>Wl*i 

£&vn (MittfiMl 0 5fci»;f>y*A»&#it6) IBS. WZ.\*. *V 

y7kT-%kmirzz.£iz& vBmznzTmjfr***)-^ fk, mitt/vnym ( 
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S i Ox) , 3-fctt#aJCR&JI!v**itf<fcvv 
[0 0 4 0] 

fc^T% XV TBI 0 6_tiZXXy*&V?y # VyWJ M07 ilbt> 
mWiZftiitfXKmZ 1 X 1 O 20 /cm 3 a_h©a^T^^2(7)^#:M (fS^lftJC 

vf)y>f+y>{ h 1 0 7tt£M¥#ftlKl o 5 ti^f>yfflMJ:b?:^< 

[0 0 4 1 ] 

AJ«*©JfcI**frtt, (Ar) ?II5:5 0 (seem) , »>7-4 3kW, 

IMl^ i 5 or; h ut^6. 

[0 0 4 2] 

^m©ffi^;$:0. 2-1. 0 P a H Li&VgkftZm 1 tCja*Lfc&#&# 
M-ftUi, t^X5ci^ 1 x 1 0 19 /c» 3 ~ 1 x 1 0 22 /cm 3 > #*l/<tt, 1X1 
O 20 /cm 3 ~ 1X1 0 21 /cm 3 % iUjfft L<li5X I 0 20 /cm 3 (D^T'-^^> >Fy 

[0 0 4 3] 

J^l 0 5lzm&m*Jk&-?Z.£te&\,\ f^SItbT^'J^A (H 

e) , %*y (Ne) , TJVziy (Ar) , ? D ^ h > (Kr) , J y (X 

e) fr&&tfnfc-«3:fctt«fMifcJBv^. *$&wi*#v*vyw>(hz& 
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[0 0 4 4] 

f? 3 ii#H^*(CT4 5 0~6 0 0^CtO. 5-1 2^f|©i!lDi^ 

, ^Utt30~6 0#^TS-&> 1-100, L<«:2~6ia» 

0 0~1 0 0 0°C, #f£ L<(i7 0 0~7 5 0 TCiggtC* ^SD|»S tlS <fc ^ tC"T 

So 

[0 0 4 5] 

;i/^-tci:USfcffi3*u S£ifcCJ:y>7*y#y Mc^gfrf So tot, 4* 

y # y > y tt«t.fflfistcfe# u «fc y & « zmmmx'tf v*vy y#m 
WJBHUare^v #y y s^tms. 

[0 0 4 6] 

fcfc, ^ OiUijiliaiC J: o 1 1 1 X 1 0 19 /cm 3 ~ 1X10 21 /cn 3 , ^*L<« 

1 X 1 0 20 /cm 3 ~ 1X10 21 /cm 3 > «tyjffil<tt5Xl 0 20 /cm 3 <Dm&"G^if 

x^mz^ti^mftmi o i izm&jt'tzz. titter, zm*. %tjsx7tm&± 

[0 0 4 7] 

®i4 (a) I*, >y»/# y h i o 7<Dms.&tp£r*%iXX7Ximtf&& 
fi#Ri o 5j^e>«itife#3tf^#«ifi«i o 9 tc#m$-ar^r a^-et*. 
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HI 14 (b) ffv 2 U MO 7mctJ-r^T(C#^Xfc^^#fib 

014 (c) tt, >fy # U >^-fr>f h 1 0 7^P,;tiJ7H 0 6 SritiSbT, 

. z<Dt=.&>. Mm^mtftfyzvyyvj hizmm is*? * ft 2>o 

l o 5 fcSf^W 3£J£&vn 0 

Sittltf, 014 (a) ~ (c) (Dibit X&&m®£.1r&Z. t^ttS. 
[0 0 4 8] 

t§„ x>yf>y©Mi:lt{l C 1 FglcfcS^Xv&JB^fcv* K9>fx 
(ffc^ (CHg) 4 NOH) Sr-g-tf^K^J&HT^y^MlCfcS^x-/ M 

OTtBtBi-*. ;1'J7I1 0 6tt^©^7^/^lCj:»;|^5&-rtl«^VN 0 
[0 04 9] 

re>bTE|2 (c) (C^f J:e){CM^7C*©a^^l X 1 0 17 /cm 3 J^T{C*T' 
[0 0 5 0] 
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[0 0 5 1 ] 

^cvDm^jfxKmz&ft^Mfom 1.075:25-25 onm^m^rm^-t 

[0 0 5 2] 

ffi&tfX : SiH 4 = 5 0 0 : 1 0 0 (seem) , mm&J] ^33. 3 P 

a, /\°y-£3 5W, g^iS^S: 3 0 0 °C £. LT, ^#X^!t 1 
0 7«lfet, #lliiy&a&*:fv^ MUft^iWg 1 0 sq*<DMm7tm*>fv 
*vyW-(h (%itfxlt&t!¥Mfam) i0 7i:ii$t§it^t6 o r 

M^JC*©ii^^l X 1 0 17 /em 3 J^T{C*T'{£^$tlfe^»^^JKl 08& 
[0 0 5 3] 

EI 17 (c) lZjjk?£olZ. %itfXZ&ts¥mfami 0 7 ZBf&Lf^ 
, $^fC>f^>K-^l?#^^$:^tf^^Ml 0 7iC*fLT##*^Jii (/s 
UtfA (He) , (Ne) , T;Hf> (Ar) , V U ^ h > (Kr) , 3f 

(Xe) A^^^tifc^m-S^fe^TOa) fc^JLT&J:^ dtf)J; 

tf^fcMli-Siag&fi 1 ^.^, Ayyjgl 0 6 5r#MfCfSItt)T'$6 
o £*>fC, ¥##$|1 0 7(CJ: *J;*£&m*££C£-fe!\ ^ h hM#M10 5 
£ ffli v ^ y y<DM%ltt < -t Z> ZL £ #T'£ 

[0 0 5 4] 

(.mmmm 3 ) 

[0 0 5 5] 

®7 (a) win 7 (b) itmmw&mi £.mm<Dn:mT*&>). in oo± 



ffiIE#2 001-3101583 



#2001—02206 2 



irtifc^MK:j:y»**t*»#iiio4ft»ia-r*. 

[0 0 5 6] 

-e<©^, 07 (c) {CaV^^C ^II^lHl O4 0TOC;1'J7H 

0 7t±, «I:»»1X 10 2 °~2. 5 X 1 0 22 /cm 3 ©aMT^*tl 
& A^JC^^V dtSifett^XvCVDas&fflVxTiajKStlS- 
LO 0 5 7] 

-£LT, 07 (d) lc^-TJ:^K:»JH^3SS:7T-*xr---«/ffi^RTAas 
o°ct*o. 5~ l zmm<DMmmM^Oo £fc> RTAifc&JgV^lfr&lCfciU 

~io®, l < » 2 ~ 6 eh» y js*. 

^l*W^S6 0 0~1 0 0 01C, ^Ktt7 0 0~750 

x^mfct^ing&^tis £e>{ci-& 0 YAGi/-f-, ylfi/-*-, 

y V0 4 L/-if-(D||2^iiM «55 3 2 nm) SrfigMOT * U 

[0 0 5 8] 

lil X 1 O 20 /cm 3 ~l X 1 0 21 /cm 3 , ±Uj?ib<tt5Xl 0 20 /cm 3 (DmmX^ 
[0 0 5 9] 
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9Vy** fh9iW>^-!rA/WKnm>fK (ft** (CHg) 4 
NOH) £#&*^M&£7;i/#y^lcj:£?xy M^f^^i^.^^ 

[0 0 6 0] 

0n^T©x*S/vU-1f^, YAGU-f«i2MI» t #3ffMK&£vt 
So UTtlJCUT*, i'JJgLMMl 0-1 0 0 0Hz@|g©/\';i/Xl/-if-^ 
£MW if^&^^miCT 1 0 0-4 0 0mJ/cm 2 fC^L, 9 0-9 5 

[0 0 6 1] 

(»14) 

[0 0 6 2] 

as (a) ics^j^k:, T«s«iii3oi±cii5ii^i3 0 2 

o 

[0 0 6 3] 

08 (B) CS«tj:dK:*im#l|3 0 3fe, ^XVCVDffi 
MffCVD& #&T*1 0-1 0 OnmOD^$(c^f 3„ 3 £ {C 

[0 0 6 4] 
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2T?a*bfc:79;£vCVDefeT*#r#X7fciK& 1 x 1 0 19 /cm 3 ~ 1 X 1 0 22 /cm 3 % 
#*L<tt, 1 X 1 0 20 ~ 1 X 1 0 21 /cm 3 , j:'J0*b<}i5XlO 2O /cm 3 ©i 
I^^fe^iftI3 05&25-25 0nm©J?$T*^-tSo f^*W»Ctt*ft*t 

[0 0 6 5] 

•fit, 08 (d) ic^t-£e>fc»^£f?e>o 

[0 0 6 6] 

m(D$&ftmmizi£Mte*><D£.-tz>tf. ¥mfamt>mfflmc&6 o o~i o o o°c 

> L<iZ6 5 0~7 5 Or:^fC*l:^D^$tl-§>a:e)(C-rs o Z.<D£o&"M 

m&zmt&^mfoms o 3tf<sm-tz>*mzttiv,i* j &T&< 0 fit, 

£ffl^TMt#H^C4ncT 5 5 0—6 0 0°C, ^*U<tt5 8 0TCt4trM 
[0 0 6 7] 

U |g^k$-&-5^^^^#^3 0 5 {CfoJ^oT (08 (d) (D^PP©^|o]) 

a 

[0 0 6 8] 

■e©^, ¥^f«3 0 5 *m%imK3iv?-ytfLT\&£-tZ> a ^y^y^(D^m 
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*?y*>. fh^iW^^-f^W \*u K (fb3*5£ (ch 3 ) 4 n 

*©B&^UrM3 0 4&Xy3 L >^*hyA°-£LT$fB't£o *fe, ^ 
U 713 0 4 tt^Wffe^ygfttci y fit$£"t*W*&^. 
[0 0 6 9] 

^e>LT08 (e) JC^i^KDHtjUTfi*©**^! x 1 0 17 /cm 3 ^TtC * 
[0 0 7 0] 

*©#l*ttfc*oTJ**bTV%*. i©J:^fettftK^*#«t3 0 6liTFT© 
[0 0 7 1] 

cmmrn i ) 

[0 0 7 2] 

01 (A) icfciMT, ISiooii^^iS, S3S«^> 

e> s©hm£ & ^ x^- v v mm. s jb ^ t % «t vn c 

[0 0 7 3] 

fbt, 01 (a) fC5^J:e>&c»«i o o±c»ftS/'J3>K, ift^'Ja 

>K*fei«fts8-fbs/U3>K (sio x N y ) ^(Dmmmt>^^rmmmmi 
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0 1 fe ** t6 - ft *»*-*l*TJlMft»«10lfcUT2««ja*»&rty, S 

1 0 1 a*5 0~l OOnm, S i H 4 , &VN 2 0*R&#Xill,Tl*mZtl* 
m 2 Mitmt i/U3>Kl01bfelOO~150n m(Z>*3 C«iMt <5*t 

[0 0 7 4] 

I*, -9^) i~i o Opp«©-*4r;i/fc*tM**-y**£» 

«*^tf^-Tf»*UT«W**Ml 0 3^At« (Hi (b) ) . 
[0 0 7 5] 

*i«©5>^i*i-6o», #*L<fct3 o~6o»j**ra*, -eti&i 

+ **fti««BWttJ:tt6 0 0~1 0 0 01C, ^l<}i6 5 0~750 

fcttfcv*. re.LT, Hi (c) jc^«r»ft*ip 

*ftKl04S#S*t#Tjg 5g 
[0 0 7 6] 

S****fc»IM-*fe«>K:tt, @i (d) us** J^c*******! 0 4 

YAGU-f©$2iS» «3«Htt€:Mv^. v^titcLT*,, 
LMiftjRl 0~l 0 0 0Hz^|gczm,l,*l—- lf-^$:MV\ ^^u-if^$r^^ 
1 0 0-4 0 OmJ/cm 2 tc^L, 9 0-9 5#0*-^- 9 ^fHo 

2 2 miiE#2 0 0 1 -3 1 0 
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[0 0 7 7] 

VytfMmZfio* 02 (a) tC^^J:e)iCM H B B K^#^l 0 5±iC^UT« 
10 6^J*t5. A'J7ll0 6i:bTll iljii (Xy<?r/I/) fe$*y*U 

[0 0 7 8] 

%> a ^IlfilT'tt, Ar®^5 0 (seem) , fiRjKffi^&O. 2 Pa, /\°?- 
3 kW, ISSH 5 O-CtLT^'XTti?: 1 X 1 0 19 ~ 1 X 1 O^/cm 3 . # 
^<(ilXlO 20 ~lXl 0 21 /cm 3 , i»Jffil<tt5Xl O 20 /c"n 3 ©a^T' 

■^tf^#»K l o 7 £j&Bli-So 

[0 0 7 9] 

^^{C^ift$-&So *S»*fri:bT«:, 1 - 6 0#, 

b<(i3 0~6 0M«"$t, -en* i~i o@, 0*u<tt2~6ia»yis , r 
. ^yfytm(Dm^mimMfjt%<Diit^i)^ ^m^mmmm^te o o~ 

iooo °c, ttt<ii70o~75 orggic*-eiiia&3*i£ <fce>tc-t&„ 

[0 0 8 0] 

ut^s (ch 3 ) 4 noh) fc-£tf*»*fc£y*#u**fc**tfxy m 

>yf>m^i:^tS. rtf)B#Al> 71106 ttxy^^x h y/t-fc 

[0 0 8 1] 
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¥#ftJS 10 2-106 Z&f&-tZ> 0 
[0 0 8 2] 

^I1 0 2-1 0 6WLfct, n^*;i/§?TFT(Z)L£^"fii 
(Vth) *«»-r6fe«)JCpaft«#-r*^|ltr7n*fe»j|ILT*iJ:^. 

#^LTpMS:##'rs^j»^7B^tctt, *?n> (b) , y;!,*-^ (a i 

) , #y*A (Ga) «i^J«»l»ffl 3»7»#»6ftr^*. 
[0 0 8 3] 

ft UTS *«K:3*3ftfc¥*#jgi 1 02-1 1 0'6»^-MtiIl 
107 *»*t*. ^-MftiRll0 7tt, ^XVCVD^XA"^^ 
#J*U f S: 4 0 ~ 1 5 0 n mi: U i/ 'J 3 > & ttf«5iit^t§„ ' 

[0 0 8 4] 

»fti/y3>Kfe«Vxfi»^|c|J:, ^X7CVDftT?TEOS (Tetraethyl 
Ortho Silicate) tOg^U fi*ffi*4 0Pa, S«««3 0 0~4 0 0 
TCfcU W(13. 56MHz)t*«*0. 5-0. 8W/cm 2 t'tf 

Aft 4 0 0-5 0 OTCoarn-ZUCJ: hjftft|)(£ 0TAffft#ttfe#5 

[0 0 8 5] 

^- N$fi#|£l 1 0 7±{Ctt^j¥2 0 — 1 0 0 nm(7)f 1 (DMmmt LXUit 
*>*Jl (TaN) 1 1 0 8^, JKJUl 0 0-4 0 0 nm©^2©Hii:bT 

*>sfxry (w) i i osfcfcMMt'*-*. 4r-h«ttfcj&*-*-«&ft<z>* 

iWf^LtiiTa, W, Ti, Mo, Al, C u * 63Btftlfe7C*, 

*>J:V*. #|l©3gSjg|$:*>#;t, (Ta) l^Ml, $2©iil^W 
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mi<t>wmmzmt*>*j\, ct a n) ire^u ^2 

[0 0 8 6] 

7*tC, 03 (B) IZBt ^iOtg^IIfC^jU^h^A.^^^ J. 
1 0-1 1 l 5MU ^-K«^^IE«|§:^^^^^ (Z) ^ 1(Dx , y ^> // 
^S^T?. l^^'PJICP (Inductively Coupled Plasma 



w ^ TaN ®^^^>^c^iCF 4 i:cl 2 i:o 2 i:^Mv^s^^^^iLT 

H*. WHfflMIM2 5/2 5/1 0 (seem) * U 1 P a ©ffi 
*?3>fAS©iiC5 0 0W©RF (13. 5 6MHz)lMgAU^ 
XT&MLtx^^^^ (g^^.^ tct)1 5 0W©RF 

(13. 5 6MHz) tij^AU ftftfticft® & B/U 7*n& SrTOJfS 

[0 0 8 7] 

fflV\ tnftlO^JIIttfeSO/SO (seem) U lPa<Dffi*W 
^S<£«®fC5 0 0W©RF (13. 5 6MHz) t*^AlT^Xv& 

® RF (13 - 5 6MH Z ) fij^Au HfS5lcA©@a;H7xti±&fp 

[0 0 8 8] 

* f * ^ t iz j: y , jc mau-r £ 7 * mm <D%im iz J: y « i a 



2 5 
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i^e>j«si i ©^©aras 1117-1122 (fm (Dmnm una- 

112 2a i:H2©#«Ji 1117b~1122b) Sr^fS. 1116^ 
-h*fi^T*&U> £U ©7#R©t|MM 1 117-1 1 2 2T?«4>ti«5V^1R«l4 
2 0-50 nm3gfi!xy^>^$tlSlK&ofc««*«^S*l*. 
[0 0 8 9] 

#ClC, l/^h^fj^ST^i'l 1 1 0~1 1 1 5S:^tft:03 (C) (C 
^t"J:e>lC||2(Z)x^^>^^$:^e)o >^^{CCF 4 i:C 1 2 ^° 

2 t£fflW -£ J££ 2 0/2 0/2 0 (seem) lPa(D 

E*tO>f>ll/S0ti(C5 0 OW0RF (13. 5 6MH z) Sij^ALT^ 
5X75:^UTX>yf iff (SWXt—S?) Pi2OW0RF 

(13. 5 6MHz) *#&®AU Hi ©I*; ^ > ^^WtCit^iSVA g B/t>f 

M©#1S 1 124 — 1129 ($16D#tIl 124a— 1129 a£||2 

(Dmnm 1124b~1129b) ZBf&-tZ> 0 112 3 hjasngT?*)*; 
, il®M®#lI 1117—112 2T?fc;fo;tXife^1g«W:2 0-5 0 nm| 
^X y * y if £ *lf£ < & o S *l « „ 

[0 0 9 0] 

Wi^TaN||[C^nCF 4 tC 1 2 ©Mltr#;UC £ S x y ^ > ^H/Sli, £ 

wF 6 t>mmzm<. f©i©wci 5 , TaF v TacigiMStss. $se 
&&T%^vrm<D*y*yymmij t iQ*'*&. — TaNiiF^bttM 

I^CXy^>^^<D*t;&Dte4>&VN 0 T a NliWfcJfc&LTBI'ftStl^'* 
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0 Sot, WlhT a Nj&fc<Z)xy^>$rj&gK: Z. £ VVtm 
<D3L»j*yy&m%T aNRin^Kt <B£fc#nf|gfcfc<5. 

[0 0 9 1 ] 

1 . 5X1 0 14 atoms/cm 2 i: U #DM«,EE& 6 0~ 1 0 0 k e V £ LTfr 3„ n 

S^ts^5cii:Lti sicits^ JS^iftictey > (p) 

tttfcit (As) &fflVN£„ ^(Z)^, mZMft&mmm 1 124~1128^n 
1 1 2 3-1 1 2 7#7gM&£*l6o ^lCD^tftl 130-1134 ICtel 

x i o 16 ~i x i o 17 /cm 3 <DMmmmT* nrnzttttz^mmnrnzwiija^z. 

[0 0 9 2] 

#CV*T*, 04 (A) {Catf «fce>{CI/^^ h#Mb&&V** 1 1 3 5, 1136 

S:ML/H2© K-tT>^a&^-5„ 113 5«JES*iaJ»©p*"V*/l/ 

[0 0 9 3] 

m2<DF-vyymmic.3svz>>(*y K-^at<o*#i4K-x*& 1. 5x1 

0 15 atoms/cm 2 £ U iD5S«JBE £ 6 0~1 0 0 ke Vilbt 'J> (P) £K-t? 
>^So iit'lt $2M©itIl 12 4-112 8M^~ Niilll 

1 2 3^mjP©^$:^JMbT#^^MiC^M%«$:=ff e> 0 V*? 1 1 
3 5, 1 1 3 6-7?«totlfe««JCiiy > (P) ttaSjDStlJ&V^. 3^)11, 3£ 2 
©**6&fg« 1 180-1 182 £H 3 (Z^fflftfigg? 113 7-1141 

anSo ff^a^iKftlRtt 1137 — 1141 fc« 1x1 o 20 — 1x1 o 21 /cm 3 
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i x i o 18 ~i x i o 19 / cm 3 (Dmmmmvnm^fi^^mm7tm^m^ti 

[0 0 9 4] 

#C^T% ffitclZUVX h^fb&£V*? 114 2-1144 ZMf&l,Xm4 ( 

p^^mt f t sMt^^ic p MtDmmmztt^-tz^mvsK 
mt>mijuztifrm4(D^Mmm®i 1 4 7&o^5©*M4Wtici 145, 11 

4 6.&f^t§ 0 ^4©^M^Mttm2^©^««i:M^^0^ { c^$ti 

ZSKDV&V. 1 X 1 0 18 ~1 X 1 O 20 /cm 3 <Dmmm®T? pM*ttl**Z*M®J 
Kmrf®MZnZ±DlZ?Z 0 ttc. ^50^1^1 1 4 5, 1 1 4 6}C}i 

1 x 1 o 20 ~i x 1 o 21 / cm 3 (Dmmmmx^m^^^m%^m^m^n 
z>£oiz-tz> a ms^mmm^i 1 4 6\z\%%v>iTMxvy <p) tfmu 

[0 0 9 5] 

15 ©^M^fM^ 1 1 4 8, 1 1 4 9 &t>l£4 ©^MM^ 11501J 

^^^&^x&w®mzMmTz*mftmizMf&2tiz> 0 

[0 0 9 6] 

«± * r*© xm t?* ti * ti © (c n 9 * fc a P a <d mmm * m * « *m 

«*«*«^S*l* 0 i2 0^©itll 12 4-112 7«>f- h 

a©*****. $e>ic, i20M®iiii 1 2 9 limbic fc^rv-* 

[0 0 9 7] 

#^T% Sl^iSS:g5ll©ITOiIi 1 5 1 5:Mt§. dCDfg 1 ©Jf 
M»tRH5 1|t, ^^CVDS^t^^^^^K f^ioo 
~2 0 0nnl:lTJ/ij3 > fc** 6«tftt«K7?^t -5 . -£ 
, ^5X7C VD&{CJ: y^atiSKJlCi 5 0nm©iftlfl;i"j3>it$ 

s. ^isr> ii©TOin 1 5 1 \*wntmt*sv nymzmfeznz&ox 
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tfj #2 0 0 1 -0 2 2 0 6 2 

[0 0 9 8] 

annft3icoiw tt3a Bn #HArffT?4 0 0 . 70or 
*fett9tr* (RTAa) saffltfir^tts. 

[0 0 9 9] 

>ft***3 1 3 7, 1 1 3 9, 1 1 4 0, fttf*5<D*|| 

tt««114 6. 1 1 4 8^*.;^ *»Y*^«« fc<feftW 

[0 10 0] 

*v*Tf, ■ 5 Ii0iw ill5 i ± (: fiiiw ^ 

^2®I» ill74Mt , o y- xrail27(cB 
[0101] 

ai, ti, mo, v*z*m»Tmmx.tmmnm*mm,+* m m 

**, W5 0~2 5 0 nm®TiKi:, i*3 0 0-5 0 OnmC^i (A 

liTU ®^» rut, y-^fcttKK>K 

mi 5 s-i is s, ^hsineo, i»ii 59 , mmmmn 

[0 10 2] 

«±0*K1LT, n^WTFT4 0 1, Pf^«FT4 0 2, n 
ft^aTFT4 0 3 m*l*I»4 0 6 t, nW«FT404 
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[0103] 

MW}m&4 0 6<Z)n^*;i/MT FT4 0 1 (f 2©nf ^^;i/§?T FT) it 

*v*Km&mmi 1 6 2, Mswt§i2©Mo9#tn 1 2 4 

T#|gt-^H3©^fi6#fMi|!cl 1 6 4 $rtLTVN5„ pft*;i/iTFT4 0 2 

ic{i^-r^;i/^^»i 16 5, hmM*Mf&~tz>m2(Dj&w;<Dmmm 1 1 

2 5.£-^#m&£IM*»8tfI^i i 6 6 £ v-^M^fcra: Ki/-r 

LT^fgt-£||4©^M%Ml 1 6 7 $:fLTV^S 0 nf^^;i/iTFT4 0 

3 (^2©nf^*;HTFT) Kit^^ *JVmmM® 1 1 6 8 , >f- h«^$: 
MtSf 2©M©iif 1 1 2 6 £-3|5#fi;&£fg2cD^M4W£l 16 9 
tV-^Ii^c« >«c£ UTillg-r-5l|3c5D^M#fM^cl 170?:f 

5*ftS:l»^B»^&, nft*Ai!TFT4 0 1 *fc«4 0 3 ©HjgjWaUT 
[0 10 4] 

mm34 0 7©iiTFT4 0 4 (f|l©nff^;biTFT) iCfcfc^-Y*;!, 
17 1, Mi«:Mt5l2 ©M©#«1 1 1 2 8<DftffllZ 

j&mztizmi v>^mmw&i 1 7 2 nv-^m^t^t^u^ymmtLxm 

«^i:LTtSlg^S^^«lctim4(Z)^M#JM«ci 17 6, 3g5<D^»J«c 

1 1 7 7*ftg#s*iTv*$ 0 ###a4 o 5«, mmm (tf-bmmmtm-m 

) £S§«#£l L/T, ^2it©iil 129t, 110 6 

[0 10 5] 

r©j:^^®mgp4 0 7®±®EI§:|ll6tC^i- 0 M 6 WiR#©±ffii 



3,0 
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m&^zzttfBjmt&v, v-hmmzmftm£LT<Dm®tfttM2tiz^ 
*>* wmnm®<Dmm*mx2tiz±t>iz. mmmm^m^^-^mm 
tm^^^^izmm^ti, mytm (?^y?~?hv?x) e>Bf&zmmxi*z>M 
mtbx^z. *<D&m. ftmz&^mum*H±^zz\htf*smt.*-oT^ 

[0 10 6] 

*mwi*. mmmRmmmm^m^^mmuimizjz^r^mm^m^^ 

X%Z 0 MftWlZlt. n^^^jimTFTitm^miZlt^XLDDmmiZ^t 

L D DWmt It, ±lZ*yb*V V 7 ®$k\ZZZ> T FTC^t * 
M<miktLX^Z> 0 BiS©nft^MTFT»^-MStMP, 

ig{cLT^^ D mmmMzmwmmmxBm-fzt. 7*h 7 x^iift 

[0 10 7] 

2 ) 

*mtewxi*. tf^^-bmTFT(Dftmj:miz*m8ZMiz^z>z.£b»! 

mX&Z 0 ®15, 16$:M^t>-KhA>f-hSTFT©ffiIi{Ca^tffif 
[0 10 8] 

Si50±{ - mtisvnym. m<t*svnym. myitis v^ymmam 

WW--^ lT y-,, Sg5imo #«m(Ctt, Ta, Ti, W 

3 1 ffill#2 001-3101583 
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araR&MV^tfJ^ (Ell 5 (a) ) . 
[0 10 9] 

#cv^\ y-hiii5 2Mt5 0 tf-hmmmiz. m^yvnym. m 

^ICLT^J^ (g|l 5 (b) ) o 
[0 1 10] 

iftCVDi, 'J>^(CJ:U 1 0-1 

1 5 0m&mzm&-$'Z> o ^-hiil5 2t7^I/77^^'i3>l5 3 

(HI 5 (c) ) o . 
[0 111] 

5 5 

[0 112] 

tWKIMtS (01 5 (d) ) 0 

[0 1 13] 

o ^H»J-e«> Ar©SI^50 (seem) , ^jKffi^j&0. 2 Pa. 

kW, &Kffi&l 5 OTCi: LXftitfXrtmit 1 X 1 0 19 ~1 X 1 0 22 /cm 3 , 0* 

b<« 1 X 1 0 20 ~ 1 X 1 0 21 /cm 3 . iiJ^Ktt5Xl O 20 /cm 3 ©^|fe-^ 
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tr¥*ftiK5 7 spurts. 

[0 114] 

(^y*y>^*<5) fe»©iWWiafe«-5. ftftOStt. RTA& -77 

IBS 5 5(Z>tt|R5G««ft& 1 X 1 0 1 W«TIC 3t^ t § 0 
[0 115] 

5:«it5iil5 8 5: 1 0 0-4 0 0n#^t5 o Z\(Dmmmit. ^jftfe 
[0 116] 

^^WtftSISftKJ/ya^liKlpar^ttTn^fcSailLT, V-x*«, K 
[0 117] 

fCA*--;,^^, iriM5 9?:Mt^ *im*0ttt. iftj/yn 
>BI> &ft 'J a >«, ^ft^ft ^ y 3 ^Jl*©**^ «b 5 0 0 ~ 1 5 0 0 nm 

m-ejem+z. tnfiifflTFToy-^fcBK^^ 

0 l:MtS s 

[0 118] 
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[0 119] 

Z.Z'em'tmMm&B 6 5 0(Dn^*;i,§JTFT 6 5 2, pftWTFT 
6 5 3, &OTfltBP6 5 1 <Z)X-f 7f>^ffiTFT 6 5 4, tM»MTFT6 

[0 12 0] 

y.-hil6 0 8~6i l <z>±Jgfc& % mti/Vny^ mitmtisV 

[0121] 

TFT 6 5 3(CliB2^6 1 2, 6 13^U Zltl^CDT F T 1 kf%\\X i/~7 h 
[0 12 2] 

mmB6 5 1 T'li, ^-^@HI§6 1 4^^>yf>^TFT 6 5 4(Z>y-* 
ffiiffC^MU KK>f©ii6 1 5liiilf«TFT 6 5 5 V>>f- Mi6 

iuiiitv^ 0 «wfflTFT6 5 5<z>y-xmitmmmM!mm 

[0 12 3] 

3 ti e. © k*± (c jta^ s/ u n > & £<D#*ttfttm* & a * * 2 © it mafi« 

3ft*?fc#fcS**JKHfcfc*eDT?, H 2 ocD(WIAOcs*mfcl»«fe«)C, ft 

2©»|^Jj!e^6 2 7 ©±|CSft J/ ij 3 > * fettKftgft tj 3 3 
«l«6 2 0i»«t«. *V>tt, i2(Z)I|^iii6 2 7 Sr#BSLT, fg3^ 
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[0 12 4] 

, l§^«^if$:^"r^^M^^ji6 2 3, MgAg^L i F & E<D7Jl>3) U ^ 
v^ = ^$Ht£-%Jl6 2 3©M^^ttft«^fe©i:i-^j6\ -£<z>-Mkm3fc 

0^12 lC£^Tg|5-e;^3;fXTV^ 0 
[0 12 5] 

Mmit^mMQ 2 2^>Ri®6 2 4 tt^Xy h#L3i (^JC^Sx*/^^* 

6 1 9±tc^'ft«ffli#M-e^$4x^pg^ji6 2 2 zmiz. mmme 2 2 it 

it 6 2 2 ©»5:ilt5 J: e) i:Mf5 0 Afr^Cte. PM«6 2 2{i*# 
[0 12 6] 

ii6 2 4tt tt*li5$C<Z>/h£ V^^*£/?A (Mg) , U^^A (Li) 5g 
b<tt^;i/5/^A (Ca) £-^tf;fcm£:MV^ 0 ^$l<}iMgAg (M g h A 
g£Mg:Ag = 10: ltl^bfeHi) "e&£«}i$:J3^4'U;m^o ff&fC %j 
MgAgAim®, LiAim L i F A l*ffi##wr ?>tl-5o ££fC 

^©-tJSfCte, ^ffcS/Uzi^jfcfete, DLC]g|T'm4$B3ijg|6 2 5 £2-3 0 n 
m, UiL<(i5-l 0nm©f$T'Mt5= D LCltt^XvCVDjSt' 
7£fi^Ttg"e&y, M'f£&<PMJ»6 2 2<Z) 

X2bZ> 0 fit, DLClttiH^liD^, CO, C0 2 , HgO A U 
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• 6 2 3 t«)*WM«Mr««JMH'«)l» J MWiK:* t < -w1 . 4 ^ 6TM _ 

[0127] 

ti^ijoztts^HjO^if^-a " 

* At ?n -it>m ^icBft *y =, >* fcB »fc«ft j, U 3> i 2 o 75 

*DLCKl 2 0 8#»*8ftT».«. S4v 1 2 0 2 * 

[0 12 8] 

0 1 0 T-ft^ ^«TFT6 54 *V, W - hSiBt U mssWffl 
TFT 6 5 5tCIW-h«ttt-;t-„ m68aKH> ( L D D) * 

«KtW6*BT«eitttTFT WTBfcStJMKW,,^, 
[0 12 9] 

■ lOWiic, TFT 6 5 4. • 5 5liMt«W«toT«l « 

S2«»« 6 i 8 #**a*iTn*. ******* s sermcitt 

FT6 54, e 5 5«tij+n mi;(!)m94| , tti WMfcU 
«« « 0 1 6 6 6 A 6 ft * « 1 WW 6 0 2 t „l 2 
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[0 13 0] 

IKl 0-e^"TJ:^ft*5i©Wfll%^«K:fev^T, 
, f3|fiil6 2 0, ITOJC«*an*ai»#«KTff«a*l*IMi62 1fe 

[0 13 1] 

E-g^JCJ&jS-rS T F T©iBi«S*Tf fcfifift^ * 

- h Ifeiliffil&tf^ - h ** tt* * ©T M«&tJS±M« & Sift 2/ U 3 > * fe 
fiftS/ ij3^5)*6^n^> y»i:#MHc * »; Ht? 3 ii ic J: »J , T U 

*-bk&»* aft2/y3>*feiiift2fts"J 3>^e>«*««K4i, Eft* 

[0 13 2] 

[0 13 3] 

(DIWJ4) 

[0 13 4] 

■e^siJ&m^cs^iibTtt, i^***^ ^ni/'x^^- 
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t>*0 1 3 icjg*"*. 

[0 13 5] 

Hii (a) &A-vf-;i/3>b?^-#-e&y> *ft2ooi, !NfcA:fr8P2 

0 0 2, *a%«2 0 0 3. *-*-K2 0 0 4|sm. 
[0 13 6] 
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